Background: Patients with depression are suggestive of having a tendency toward a marginally significant association with the subsequent cancer risk. The aim of this study was to evaluate the possible relationship between depression and cancer risk in Taiwan. 
Introduction
Depression accounts for almost 12% of all total years lived with disability worldwide in 2000 (1) and is more common among Taiwanese than previously suggested (2) . It has been proposed as a predisposing factor in the development of cancer, and 2 meta-analyses suggested a tendency toward a small and marginally significant association between depression and subsequent cancer risk (3, 4) . To the best of our knowledge, there are no population-based studies which outline the possible relationship between depression and cancer in Taiwan. The aim of this study was to investigate the risk of cancer among patients with depression in Taiwan.
Methods
This study used data retrieved from The National Health Research Institute, containing all reimbursement claims records from 1996 to 2008 for 1 million randomly selected insurants (5) .
In this study, we identified newly diagnosed depression patients in the period of 2000-2002 as the exposure group (ICD-9-CM 296.2-296.9). The index date for the depression patients was the date of their first medical visit. Subjects with the history of malignant cancer [International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 140-208] diagnosed before index date or with missing information on age or sex were excluded. For the comparison group, we used a systematic random sampling method and selected 8 insured people without depression in the same period, with frequency matched with the depression group on age and sex.
Person-years of follow-up time were calculated for each person until cancer diagnosed or censored. We also considered hypertension (ICD-9-CM 401-405), diabetes mellitus (ICD-9-CM 250), hyperlipidemia (ICD-9-CM 272), and heart disease (ICD-9-CM 410-429) before the index date as baseline comorbidities.
We assessed the incidence density and rate ratio (RR) of cancer by each variable, using Poisson regression. The Cox proportion hazard regression analysis was used to estimate HR and 95% CI. All data measurements were done by SAS statistical software (version 9.1 for Windows; SAS Institute Inc.), and the significance level was set to be 0.05.
Results
The incidence of cancer was slightly higher in the depression group than in the nondepression group (5.50 vs. 5.42 per 1,000 person-years; Table 1 ). The incidence densities of cancer were higher in men and increased with age. The RR of cancer was higher in younger group than in the nondepression group (30-39 years of age, 3.30 vs. 1.84 per 1,000 person-years, RR ¼ 1.80, 95% CI ¼ 1.27-2.54).
The risk of cancer was not significant between the depression group and the nondepression group (adjusted HR ¼ 1.03, 95% CI ¼ 0.91-1.15; Table 2 ). Besides, the specific analyses on cancer type also did not observe any significant relationship between depression and cancer including hematologic malignancy, colorectal cancer, lung cancer, breast cancer, uterus, cervical, ovary, and vaginal cancer, prostate cancer, and brain cancer.
Discussion
The results did not show any significant relationship between the depression and cancer risk; however, the RR had the direction toward positive association for overall cancer and site-specific cancer except for the colorectal cancer.
One large study with long follow-up time conducted in Baltimore area showed that major depression was associated with a higher hazard for overall cancer, as well as for breast cancer and prostate cancer, and the authors suggested the association between depression and hormonally medicated cancers (6) . Another nationwide cohort study from Denmark found that the standardized incidence ratio was 1.05 (95% CI ¼ 1.03-1.07) and concluded that most of the excess risk could be attributed to an increased risk of tobacco-related cancers (7). Multivariate model (Table 2 ) analyses for our study showed no significant increment of the overall cancer risk for patients with depression. For the site-specific cancer analysis, we still could not find any significant relationship between depression and any cancer risk. All the directions were toward positive relationship except for the colorectal cancer. Our data showed that the HR for colorectal cancer was 0.77 (95% CI ¼ 0.55-1.10). It may be comparable with The Danish cohort study, which detected a marginally significantly lower risk for reactive depression, and the possibility of decreased motivation for surveillance among patients with depressed mood should be considered (7) . Positive relationship between depression and breast cancer may exist (6, 8) , but most researches did not show this association (3) . Although showing the tendency of positive relationship, our data did not support any significant finding for breast caner either. We specified brain tumor to see whether there is an increased risk among patients with depression similar to the findings of the Danish cohort study. Unfortunately, 1.44 HR did not accompany with a significant higher risk.
In conclusion, this population-based retrospective cohort study failed to prove any significant association between depression and subsequent overall or any sitespecific cancer risk in Taiwan. Although meta-analyses suggested a tendency toward a marginally significant association, our data provide little, if any, support in the positive direction for most cancers.
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